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, Iff 3 ] . mim. 1 xttif 2 {ciE«roaffi^m 

T'feor> . . . ■; ;,■ . ■, . . 
[»*«5i it%«lX«:i«*«4{cfStfeWiittil« 



b fEl*^3x:^:ifi:BtS#RtJ'S{tS^3iSSrS&l5g*^<D 
[0 0 0 1] 

mmnm-t^m^^m ^^if#iffi5s (p 

DA:Personal Digital Assis 

t a n t s) ^iif. imi\^fiit^h=f~9Wm-^'^0lt.^ 

[0 0 0 2] 

I^JleroSW] ^^mte-^PHS (Personal 
HandyPhone System) fi i'tT^iift^ 

10 0 0 3] 

r CO J; 9 J^Cii^t^ ^ — /t- X. fc P D A o 

■^#^^o^ii^t:65^TXL^s</io•rL*5o ^u-c, ^nsr 

3g(t5-i<S'JC)ft8§4rii=fT^«)bfci:LTt>. S^SSS 
[0 0 0 4] *:^?qT'{*. BulHPpgjS[-S^;S$ttfct>ro- 

^m#t-r i i: ^ a 6f) t -r 5, 

10 0 0 5] 

SrS^-r ^ ^^^^ i: ^ffi ;t Cl i i i" 
5o ' ' ' 

[0 00 6] o* I? . *:^0J<75iff*iIl(C'^*3S3iftil 
BT'tt. fiB^m*^l-<}:t)ai5E<^ii!:fi«5^ta^ixSw 

[ o 0 0 7 ] *fc, *^?groft*^2 (c«t>5ii^tSie 
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■So. 

[0 0 0 8] 0^9. 3^^BJ©W*«2(C'^*3 5Jljt^ 

[000 9j *^0JO|»*«3 lifetjSjift^e 

1 Xttff*il 2 l::fS«(^iifBaSgr-fer3-C. 

[ 0 0 1 0 1 -p* t) . 4E^BJ.(^it*« 3 {C#fc)5ii«^ 

[0 p 1 1] *:^§g<^i»*«4{C#fc)5aft«« 

[0 0 12] oSt). 3^^BJcbit*3S4(C^.i:)5iift^ 

So 

[0 0 13] ^fc. *:^?^<:0fi*35 5(;^#j5 5Sft^B 
(4. it*^lX«it*«4lcfBttcoiift^BT-fcor. 



• [0 0 14] r>t.'0\ *#?^(Olt^:«5(t^JpSii«^ 
BT-f4. iHm^SJc J; I) . MfEfi!:g^Ui#S{C J: t) SIffl 

[0 0 15] *^0J<Dffi*3S6lr#.i35i^— 

Sits mIIEii-ftSg^^e><^S*{cS-^v^T. ifrlEIElt^- 
^7c<Ojl{tSBtci^-r Sii'ft^S t r t 

[0 0 16] 0*15, :*^BJC0if*Il6{;i#*:3 5f'— 

^tL, ^fc, H^rf5ii^t^Ba^b<^^*^::lS<5v^r, tfilE 
IBlt^SlJii !? !Sjt$tufc«i:B'ltaiit?S««lf3t«;i5 
«rlHii*7E<^>aft§^Bi-]tfg^tLS r t (^>i5o , ' 

[0 0 17] 

^ Sr*-r n 3/ m T? fe 5 „ 
[0 0 1 81 |2Ilic^-1-J;5{-, rroPDA (^«t*^ 

B) 1 1 *#x.TV>2)„ r©CPUllf±, ^-Xtl^ 

1 2/ei^b(©=^-^i^ft-^i;i^£;Drjg»i$ti-5iHitiigi 

*$©ttf^«ij^t:tf'fc5 t><0-^. rroCPUll^r't'.ti: 

LT. 2. fSltSBl 3v RAMI 4. m 

ftiSBx-i^ireim-rs g p s (^bw^^b) ^^^^ 

^— 1 6 (C^Sr**&-r53im^s;>3.— /umiH^fB 1 

8; itfeinr^-i?. m^&mf-^. ^m&^Rxf^mm 
&m.^m^^2o^^i,xi'-:fu^y h 2 iTimm^ti 

[0 0 19] Btrl5=3r-A;^^ 1 2{i(4, PDA («S1f 

;t SggUrSrf^-rs^- K*- 1 2 b if dS^Jt e>n5. 
1 0 0 2 0 1 mrlBIEtS^e 1 3 dtt P D A^#:^mm-t 
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6 b -2 1 ]; MiSG p s^i^^— 1 5 tcti, G-p'sa 

[. 0 0 :2 3 \ mm^:f i^ y > 2 i f^^^S^B l 9 coMffi 

<5vvfcSi£{t:§-^^^i^-56 ^^.Ui:.^ h 2 

#; fi!:g^fflIeIieS2 0 J; 19^^11® JcmL;fe:MS;$s 
'Mffi'^ fi.'^ <r>^>y. nfcteWcoM^lci^S: C P u 

''[00 2 4 J a 2tetff|SPbA (gSSFi»«C*) ORA 

M l -4 cD«^'^;^i-|lI't-fe^o 11 2 5 R A 

Ml 4 |e:{^;' G p ^"^^J^-^fV^ 5 J: ^) :l^tB$;h.fcm 

fe-T^'-""!^ ></e y 1 4 a ; CP s^>?^— yt-i 5 f^i^t ip^a. 
/c&!)(D^ftm#!^«x-^;^^y 14 b; ^\tn.m^& 

/I. U ^yy^ ^ 1; 4..k 1^ e^Lg-XTCOSma^^A^T^SlJ^ 

^mi- '-p p<y \^:t,^fzL}h<f:>m^^ 1 4c. 

^-^Xt.ni'^i^ 6 (iiJ: 

b-^-ttv- . iff i-^^ 9 i-it^^s ^^^^m(o^\tnm%&.^x 

J&[ll7^--:f ^ y . 1 .4 f S:-ff W^v'^S^ 
y^^:]) 1^4.&.y^^^^^ 1 4 h. tf^L 

m v-^ ^^^) 1 4 ;j ifd^^ixmm^.e^x^. 

[0 0 2 5] RAMI 4rt^ffi:a^--^7^^y 14 a{2i 
15S ^ ^ : ( X 1 \ y 1) <o X 1 {^l# i ^;lf^SlJ b/cife 
jigcojfea^s y l f^SS^-5:;JX'?tt^.LT*5«9^- (Rl^tc 

Cx 2,-y 2) <Dyi.2RXJ^y 2 2#@ ^:ithaij UySiilfi^ 

[0 0 2.6] ^ti^ sftm#^S'7"-"^7«.^y .1 4 b{- 

lb (xl. y l.)-c?5gfgS#^^Sr:^L. d2y^fi2 



ro 0-2 7 ] aiJ:eiHl^;<^y l 4 c(;:|5lt$n§Ni 

Sicilijkfig- (x i, y 1) x-^mm^^m-ibmi^ 
^miomm^m ^ asi-st- r <DW\^m^:^ i4 c(d 

[0 -0 2. 8 ] ^{tm#3aSv-</l^l/v?;:^^ 1 4 d [^:f5lt 

^$^y^y 1 4btciS'»^tb5^fis#^«S:''r^il 
"2" RtJ« "1- "<7)J::5{-ett&;triE1t-f5o 

[ 0 0 2 9 i ^mmm^^y ^^ut^:^^ 1 4 d {;iisit 

. [0 0 3 0] ifeiiif'->5^^^;^^y 1 4 f \a^. m^m 

[ 0 0 3 1] ^'ff s#5Sik i^-<>^^^^p^ * y 1 4 g 
{i.-;«^^ei 9;{c^b. sftm#3iai<-</vi>b::^i5^' 

1 4 d {^mm^ tLfc^«m#3SS i--</t'^ t--</wjgij{2:fe^ 
^[0 0 3 2] — ywy^— ^ ;^ ^ y r 4 h 

ISlg^tb^o ..... 
[0 0 3 3] nWy'-^J^'eV 14 it::^^. t^^^-K 

_ [ d 0 3 4 ] BftlE^^a^P 1 9.(;(iv iBlt^g 13t>h 
$ tyTiffillTf'-;^*^^ 1 4..f 

[Op 3 5] m^i mmmm^^^PDA m^mnf^ 
my ^mm^r^vyxmrn-r^o. m 3 fiMiE p da mm 
mmmm):-^.^it4^^^ f> xh 

S>6 fiCfc(-> A;^$l5r 2(Z)OnZo ff 

^—1 2 a ^fti-^PDA(Dm21/5^SA$n5o 
-if:^s^-.K:^r-.l 2 b SrJfiri: PDA(Df^||-=e- K;^y5 

m¥^i^mm(o^-h*Kmr)mxL^tix. msKTr^-rxo 

[0 0 3 6] pnA{c[^m^ti^^^-^ (la^it 
■T) ^Cct t)— ^^ra^st^^^^^6fe^;lCPUl i;5^55G 

p s ev^^-'/t'i 5 };i>*bT^^E'fiBy^^^M*ft-^>55 

(>^v"!y:/Al-^A2) o 
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'■[0 0 3 7] /j^*5. :z(DlSLmy^—^ili^Wlti^ti'^^^ ^ 

D A \c^m&mni:mmi^x^-if-^^^'(o p d a t:mn 

vs- v • '-^ ^ ■ ■ ■ 

[ 0 0 3 81 ^ LT:^>>j/:7'A 2 T-mMig^ 

' [ G O 3 9 ] > LT. ' 4iMia'j:fe u/ci$«s^ t m liliB 

•7^— >5^.^S.R AM 1 4P^^{lLfi7^---^y''=E^ V ^ ^ a (ilBig 

'loo 4 0] y:fA4\t^^^ irWW 

M^§S*;55RAMi 4f^(DeBT='— 1 4 a 

7« ^ y 1 4 b fc^ti.-eniEit$tL6 
(;^7"5^.^A9) o 

[0 04 1 ]^LT. Sftli^?SS(Z)aiJ^lHl^O|U«ffi 
T-fc^ "1 " >-§:itm*5^^v^^^ y 1 4 b t:ilElt 

U'-<7UT*$>6 "3" "1":. 

<7>^riig{itXfe6 " 6 " ;^5R AM l 4 p^oiBiJ^lHl^;^;"^' >r 

4 c.^Lu^g:{tm#3iai^.^/t-i^^^^^^ 1 4 d. s<t 

(;^7=^5'>7'A 1 0) o . ' ; " ^ ^ 

tO'd 4 2 ] — ;&i;^:r-5>::7^A4-c? Ty^e sj tm^^ti 

^m'f'-^^'^ y 14 a -e. buIIIST- 
?s^<:D-el^-^ag•r— y 1-4 a {t^fiS-T'S ^ ^ -5 

coaiJ^lHl^^-^ y 1'4 c• {::|S1t ^ftrv^■;5alJ:£[EI#:o^^ 
Sltm#!S*v^-^;^^ y 14 b {iism$ft6mffiffi:g 

m^fifc^mm.m^s:h(DW-m\mt.-^f^^th^. ^v' 
X. ■d.(D^m^tifc^ism^?km<D^^m^^^^x^m 



(:^y'y^A5) , 

to 0 4 3] ^'(omz&w:x§:mm^^i^mii>i^'^m 
iiiP:^* y i 4 c ^cls1t$H■rv^:5a'^S[HI^;^^^fe^^ 

'"[0 0 4 4] i.<Dix7^^>^:7'A6-t? rVfiSj ^ipJSr^tt 

fc^-^tm • R AM 1 4 OSft^^^t^ 1-<7L- l>>i;?><L 

1 4 d{;i|5lt^ft5^«S#5t«i^-<A;^^^ "1" T-fc 
S <b* 5 K -t-jfe t> ^ r ft i T-aiJ^ ^ ft^^ft®#3ii 

"f—^^^^) 1 4 bfc|E1ic^ftTV^:5^mS#3*g^^7)^ 

•1 . 6 J: ^"fflfinltg^SES^ ^ ^^^^ 
^ftS (^^^T^^y^T'A?) o 

[0 6-4 mw.::^^- A^xm'^m^m'&<Dnm 
mm\zmCyj:\^^m£mmzm<?v^x^&^ 

[0 0 4 6] ^Lx. :^'ryy'A7X tyesj^^^^M 

^ft^Smm#3S*v-<yi-;d5 "1" T-fc^^^tcf^, 

^*^ft^<z>tr, RAMI 4i^(^§:ftS#^ft>^7iJ^i/ 
v^;^^14c{^ "1" id^ir-/ h^ftTSff^ftS 

[004 7] Ej 4 fltfjlE PDA (^S^tf ^«*) 

ISP D A ■ (^^'[ffg**) ft5ifillv=^-^ 

- 1 2 b Si^^f-^UtflfeEllg^^- K365eiij^ft:5 ^: . *G 

P S ^ v^i— /V 15 fc J: 3Sffi{iet^'f4fiy^--^'f ^ 

?>*lS»s^5^tffl^ftT!7-ii^;^^y 1 4 j tc— ^iait 
^fts (;^"7='^xyB ifo ■ 

[0 0 4 8] -r^^> ^cdxt'^/zt'b i-e^^m^ftfcm 
hm^m * ft. ^ ;55a#ffitt7^-^ t 

TRAm I 4(*3<Dia!ll7^— >S:^>«^y 1 4 f 

ft^^^'a i 9{c^^^ft5 '(;^-7^>^:^B 2) o 
[004 9] .^e:^3ro;^r^ 5/:7'B 2 -r?*:^$ ft^i&igy^ 

J: V > Wi £ ^4{£a3^^ b ^ft fc g fi^ifiS:!/-^ j^m 

- f>m^m ^ fixm^ $ ft r t <t v \ 

[0 0.5 0 ] l«fefc:i^7^2/>^B 2*X?*^Sggl 9 (C^^$ 
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^ \yX;U7^^ R AM I 4 I^t^Sfgm##ft U^/U Ui>^ ^ 

i o'o-5 i ] Lr>' E 5 fdifr-t-i 5 ft, Htris';<-r9:i^ 
-<yH;li-^V^fc«mfcfiESUfe (111 5 T*Ji»i#tt) f::J: 5 

"2" mm'2 '3Rx^^mm^^mi^-<^^ ^^-r 
Mm^^iBm^mmi^-</i- ^^^^ 4 ^ lt, 

[0-0 5 3] nefitfiffiPDA mmmnm^) (omm 

;5^ji^t* -^/i- 1 -6 to Jiff ^ ^:^^^ti^ 

— ,K-Cfet)^ I16te^i^<}: 5tt. G P s%c^3.^/ui 5 

V: 1.4 a {;::iElt ^ixifv^ 5:5^^ 5 ^ 

[.0 0 5 4] CKT^Xy^^^V'C 2T* TyESJ i:W»f$^tt 

yP i 6 \c J; 6 ii{t%tei2«H^-T?fc s £r 5*. 

C0W©r;5S>^-^tU (^T^^ylT^C 3) V Tyesj ^*ij©f^ 

ttfc:^^tc(i,- CPU 1 1'it'jz^mM^m^i 
[0 0 5 5] — mrlSJ^-r'^y^/c 2r* fNOj t^m 



r% CPU 1 l\:iX^mMMm^l SirWiilF^-^X. m 

m^i^=^-^^i-mMMl 7i::t:yikm\^^'^X:}o'^^ 
(D:i^M^^ k V ^ *5 V ^T fiilit^ 1 6 X(Dm 

/fi^^Tx.6t^^f;i^-^ri3< (;:^xr/>^c 2^c 5) o 
"[b 0 5 eiiifc. ^^'ryy'c sx^NOj tnWr^fi 

t9 RAMI 4h(D^itMmi^^yyi^l'iy:^i^ 
i'4 e ^c|B®$n^^ml;#3i*:7^;:/;5x «o" T-fo;5 

m^i 8^W}f^4^xmiS'eiy=i.--jumM^i 7t^:tiy- 

[0 0 5 7] HTflSulEPDA OlgSg 

15 p p A m^mni^m <Dm^ik^^- h^^mxm^ 

T^^^T'Dl, D2) o■ 
[0■05.8] zi0&^i^m<Dm^mm^m^mt^hn^ . 

[0 0 5 9] ^/cv r<7>fe[^^^^T*^^|gai 9iC^l5 
[0 0 6 0] IkK. :^'ry^-D2Xi^m^flfz.i^mm^ 

i)^. m^'&ui 9\^^^^fhx\^'^^mmy^-^^<DKm^ 

iSV-^X^mm^^^yy^X^i^:^^ 1 4 efCllBll^:^^ 
lb 0 6. 1] .::^¥iy'^'D 3X fYE Sj tmWi^flfl 

[0 6 6 2] tj::^: mmM:^^h ni^m^x<D±x 
\^$mm^?my v^ " i "-(Drnm-^^-^^tixv^tcm 

:7 ^ "1 *' -:^>± y h ^ tbTV^6 E^^oS t9 y T 

mm^^mm^^^m }>-</v(Dmm7(>m^^tix\^^:5m 
[0 0 6 3] mm^flft^^m^^itm.^^my9 

^ "1" h^tiX\f^-^Km^i^'^tiX\^^^m^\::. 
mvt<D^oK X^y'^yy^j:>3'^D2) . -^(ZJ^TfC 



(7) 



#P¥15-152617 



XV. ^(D^^m^&^t i.xm^^^^^\ mm^^ 

[0 d 6 5] ^:bT. ;^7^5^:/D 3^ TNOJ fcWBr^ 

JxfcS'g't-f^.. ■;^7^5^yD 2 X^m^ titi^^iz^^^x 
P^(:0|^^(i^^tLTV>:^^V^r HI 8 {-^ 

T% ^ftii#5i*v^/vto^sij-fe;5s^^^ ^ V > s ail 

..[ 0 0 6 6 ] bfc^So.T, fulH«^(DPDA (tilFt»« 
^^/U l 5RXfmm^i^=^—/^ 1 6 \Z.X ^ iiLWiv'—i^RXf 

AMI A\:^w^^^^o 'ti.x:. mTj^mwi 9.\z.mm-7' 

^m:^nxm:^^^^tm:i. ^(Dm^^thtcmmf^ 

(Du^/Hzmii^^^x^Hi,f^tirzL4:;<—^^t L^xmm 
y^—^ ±\cmnxm^^ti^<DX\ if(^;itty?>^?>7i 

[0 0 6 7] :^fc.rmmm^(op n A\-xti\t. i^^^^ 

::it^-x^^o . ' •;. 

I 0 0 6 81 *fc. •tulB«^<;)PDA{3:ittfi^^^ 

[0 0 6 9] I^THim-J: '9*:^0Jom2^i£?f^^l^:o 

[0 0 7 0] gj 9 (c^-r J: 5 PDA (»«tf«SS 
3 iSitJ^PDA (»i^fS#ffi*) .3 2tmuwm\z. 



[0 0 7 1] h!7— ;^<^^LTS#:COP 

DA (^Sif^ffi*) 3 1, 3 2, '••^i^-:/^3 3^0 

y'-^<o^^m--^mc.f^ox\^x. ^W,<D=^-^^^ 

•^:JXC0PDA3 1, 3 2, Lfc>6LPT'--i5^ ^ 

^D^am^cmt■^^«m#54«^i^-/^ 3 3 j;i5M{t b-c 

[0 0 7 2] *fc. %\%mm.<0'9 "OAXn.. 

5i A ^5 P D A (D R AM 1 4 t^llBlt ^ ^ ^ <^ 6 fc 

-^olSlS^ftcDaftf-J: ^IB1*W*§y='--^<^^^- 
PS#;asfc§(0(-^b-C. PDAS 1,: 3 2, -.^fiSUtC 

^{t/c^^»(Oi^—/-^'3 3t^:^:n^lBlt^i±^r 

[0 0 7 3] |lI9f:l*5V^T^-^ M7--^j::#^-r6PD 

AfiPDA (^Slt^ffi*) 3.lXtJ^PDA.-(^S'fff6 
ffi*) 3 2(D2'&T*fo5:a5.; ^ b{^!5»J0#m*fcf^1*^ 
(7)PDA ^^-y h r7— >:^t;i^MbTl^— ^'^s 3 ^(^'TW 

[0 0 7 4] f^^^ #PDA (^S'If#«*) 3 1, c3 
2 , •■••(DlHli^^^f^. 11 1 (^^-rm 1 ^m?F^ffi<^ P D A 
cOlElSg«^£^B&|RimT*fe>). #PDA{Cj:;5^{t^— K 

[0 0 7 5] %fz.. 1^w<3 3^Cg§ig$;t^TV^5■7=— 
;^ 3 4f:ii&PDA3 1, 3 2, •••>&^e>i^w^ 3 3 k 

1 IIJE?gl»{2::^(t ^ P D A^C-dx. ?>>tTV>.;5 R AM 1 4 

[0 0 7 6].^/::, 2 ^5g?F^^T-f:±. ^-y ^^7- 

.^, f-S^$tu5#P D A 3 1 3 2, ^"pWA%\.fz.^W 

'^flPDA3 1, 3 2, -'(DKAMl 4(Di^t>VK^— 
^< 3 3 {c|B»^i^5«^X*fe4;2>N :y h y-^^TJ?ih 
w^3 3 (c|$#:as®#-ca«^sa5fe;5r< fj:^ fc^^^m 
^Ur. -tC>PDA3 1, 3 2, 

StroV^Tfi:. i^— ^<3 3t;i|E«^i±-T*5< <^^MfTL 

mm^immmmmm. f^^^orami 4icsEit^ 
[ 0 0 7 7 ] mmm 2 ^m^^mo^^jc j; 5 p d 

A 3 1 , 3 2, •••S:t)^1^->'< 3 3 a)lb^^{COV^TIa0J■r 
So mi Of^MIB^ix ^!7-^5^^C^M$tI.fcPDA 
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x-h^o mi i\^mm'^y h'p—^i^mm^ntiPOA 

-^:7n-^-r— >T-fc5o H 1 3 f^Sul5^>:y h!7 — 
^M^tufcPDA (^St»#ffi^) 

[0 0 7 8] -^-r. PDA (mti^iffi*) (Or^y^n 
1 6T-tJ^^tiTRAMl 4(;ifiE1t^Hfcfi:Btf#S:t>* 
E 1) o • 

[0 0 7 9] :L(Dr yyu^ VT^^^^t^^^^'conWrl^. 

PD A<PGP S^i/^— 5 j5Lt/ii{t^v^:=^.-->'l>.l 6 

|Bi0#r*4) J:v^b. ^0.RAMi 4f^f^isig^n:^cfc^. 
J: «9 ^<DT^ ^ y'f'^fv^ ^t\c^^ Ty^n-- 

[00 8 0] ;^7"iy>^El-C Tyesj <?:*lM$tt5 

i:.' il^t^v?:=L— 71/1 6i::J: i9 §ffi5feT-^b^if--^^3 3 
\cn b T . P D A ^ ffl b ^c^KBt^- ^ R <D{tL 

2):o..- ■ _ . ■ 

10 0 8- 1 ] ^V^T. . ^m±W<B\^LWf—^lSLlJ^^(D^ 

tl^ U^:y:7'E 3 ) o 
[p 0.8.2] ^{-PDA(Dy^7><.n— K*!Ll|{COV>Tia 

th^v"—^^—:^ 3 4 {c|5ti$'irL^>fiB^->5^^I>*^<7) 
fiBT^-- ^ legist- 5 Sit « ^" P D A iim^ 

[OG-8 3] ^<Dy^iy^^V't^t^l£of)^(omm^'P 
D A(^i^Sg 1 9 (c:.. J; figiS^^ 

t) ^(OT-f :=» 5/.^ ^ ^ ;i t t^l' J:. 9 l> >^ n - K 

[0 0 8 4] >^y^5/:/FlT tyesj tW^-^fi^' 
iifi^i^^-/n strict t)S:^i5fe-c&S1^-^^^3 3 



7^3 4i;i|Sti$n5^if:«7^— 
[0 0 8 5] if— /<3 3 {;i^i6f5lt^nTv^^±fe 

ft p DA h ^—^< 3 .3 {ci^lt ^tiS (;^y^^;/>^F 
3) o 

[0 0 8 6] -r^^. :L(o^m:^')Tmn<omtK]t^z^ 
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(57)Abstract: 

PROBLEM TG BE SOLVED: To perform satisfactory 
data communication by grasping the strength of a 
received electric field around a present location. 
SOLUTION: Each time a fixed time lapses, location data 
and the received field strength corresponding to these 
location data are detected by a GPS module 15 and a 
communication module 16 and stored on a RAM 14. 
When displaying map data, the present location is 
detected by the GPS module 16, map data corresponding 
to tha:t location are read and displayed and the received 
field strength is displayed as a colored image while being 
divided into three levels. Therefore, it can be grasped 
beforehand whether a zone, in which communication due 
to the communication module 16 is disabled, is included 
or not and a route avoiding, the outside of a 
communicable zone can be examined. 
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CLAIMS 
[Claim(s)] 

[Claim l] A location detection means to detect a current location, and a received field strength 
detection means to detect current received field strength, A storage means to memorize the 
received field strength which matched with the positional information based on the location 
detected by map data storage means to memorize map data, and said location detection means, 
and was detected by said received field strength detection means, The communication device 
characterized by having a display means to display the map data memorized by said map storage 
means, and the received field strength corresponding to the location on that map data, based on 
the received field strength matched with the positional information memorized by this storage 
means. . 

[Claim 2] The communication device which is a communication device according to claim 1, and 
is characterized by having means of communications and a power control means to intercept the 
power source supphed to said means of comminiicatiohs when the received field strength. . 
detected by said received field strength detection means is below constant value. 
[Claim 3] A path retrieval means to perform path ristrieval based on the map data ysrhich are a 
communication device according to claim 1 or 2, and were displayed by said display meansj A 
decision means to judge whether the received field strength on the path searched by this path 
retrieval.means is below constant value based on this received field strength corresponding to the 
positional information memorized by said storage means, The comrauriication device 
characterized by having an alternate-route retrieval means to search an alternate route when 
the received field strength on a retrieval path is judged to be below constant value by this 
decision means. 

[Claim 4] It is the communication device which is equipped with a receiving means to receive 
required positional infonnatibn and the received field strength corresponding to that positional 
information from the server on the network which memorizes the received field strength which is 
a communiciation device according to claim 1, and was beforehand matched with positional 
ififormation and this positional information, and is characterized by what said display means 
displays the positional information further received by said receiving means, and the received 
field strength corresponding to that positional information for. . 

[Claim 5] The commimication device characterized by having a transmitting means to transmit 
the received field strength detected by the positional information which is a communication 
device according to claim 1 or 4, iand was detected by said location detection means, and sa.id 
received field strength detection meaiis to the server on a network. 

[Claim 6] The server equipment which carries out [ having had a receiving means receive the 
positional information and the received field strength which are server equipment connected 
with a communication device in a network, and were transmitted fi:om said communication 
device, a storage means memorize the positional information and the received field strength 
which were received by this receiving means, and a transmitting means transmit the positional 
information and the received field strength which were memorized by said storage means to the 
commimication device of said demand origin based on the demand firom said communication 
device, and ] as the description. 
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[Detailed Description of the invention] 

[ObOl] ' ^ . 

[Field of the Invention] This invention relates to the communication device and server 
equipment fot performing data communication, while a Personal Digital Assistant 
(PDA-Personal Digital Assistants) etc. moves. 

[6od2] ' . ' : ' ; 

[Description of the Prior Art] In PDA (Persoiial Digital Assistant) equipped with communication 
irioduies, such as a cellular phone and PHS (Personal HandyPhone System), it is possible to 
perform data communication, moving by the coinmunication fadlity concerned. 
[0003] 

[Probiem(s) to be Solved by the Invention] When a user moves with PDA equipped with such a 
comraunication module and a current location is the area w;]iere received field strength is weak, 
connection with a commuriication Hnk place .will break off and it will become impossible however, 
to perform the communication link of data or voice. And even if it carried out passing migration 
bf ianbther path in order to avoid this, when the electric- wave condition in the path concerned 
was bad, there was a problem it becomes impossible to comnaunicate again. 
[0004] It aims at offering the commuriication device and server equipment with which it was 
iriade in view of said problem and which enable it to grasp the received field strengtla around the 
current position, and to perform good data commimication in this invention. 

[0005] : , 

[Means for Solving the Problem] Namely, the commimication device concerning claim 1 of this 
invention A location detection means to detect a current location, and a received field strength 
detection means to detect current received field strength, A storage means to memorize the^^ 
received field strength which matched with, the positional infomiation based on the location 
detected by map data storage means to memorize map data^ arid said location detection means, 
and was detected by said received field strength detection means, It is characterized by having a 
display means to display the map data memorized by said map storage means, and the received 
field strength corresponding to the location on that map data, based on the received field ^'i: 
strength matched with the positional information memorized by this storage means. 
[0006] That is, in the communication device concerning claim 1 of this invention, the received 
field strength corresponding to the current position will be detected by that a current location is 
detected by the location detection means and coincidence with a received field strength detection 
means, and the received field strength in eafeh location will be displayed on map data and the 
location on the map data in piles. 

[0007] Moreover, the communication device concerning claim 2 of this invention is a 
communication device according to claim 1, and is characterized by having means of 
commimications and a power control means to intercept the power source suppHed to said means 
of communications when the received field strength detected by said received field strength 
detection means is below constant value. 

[0008] That is, in the comimunication device concerning daim 2 of this invention, the received 
field strength corresponding to the current position is detected by that a current location is 
detected by the location detection means and coincidence with a received field strength detection 
means, and when the detected received field strength is below constant value, the supply power 
source to means of communications will be intercepted. 

[0009] Moreover, the communication device concerning claim 3 of this invention A path retrieval 
means to perform path retrieval based on the map data which are a communication device 
according to claiin 1 or 2, and were displayed by said display means, A decision means to judge 
whether the received field strength on the path searched by this path retrieval means is below 
constant value based on the received field strength corresponding to the positional information 
memorized by said storage means. When the received field strength on a retrieval path is judged 
to be below constant value by this decision means, it is characterized by having an 
alternate-route retrieval means to search an alternate route. 

[00 10] that is, in the communication device concerning claim 3 of this invention Cm-rent received 
field strength is detected by that a current location is detected by the location detection means 
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and coincidence with a received field stren^h detection means. After map data and the received 
field strength corresponding to the map data top are displayed Based on the displayed map data, 
a path is searched by the path retrieval means. When the received field strength corresponding 
;to the positional information memorized by said storage means on the searched path is judged 
that the area which is below constant value is included, the path which avoided the area the 
received field strength of whose is below constant value with the time path retrieval means will 
be searched. 

[OOll] Moreover^ the communication device concerning claim 4 of this invention is a 
communication device according to claim 1, it has a receiving means receive required positional 
information arid the received field strength corresponding to; that positional information firoin the 
server on the network which memorizes the received field strength beforehand matched with 
positional information and this positional information, and said display means is characterized 
by to display the positional inforination fiu-ther received by said receiving means, and the 
received field strength corresponding to that positional ij^^ 

[0012] That is, in the communication device concerning claim 4 of this invention, required 
positional information and the received field strength, corresponding to tha.t positional 
information will be received by the receiving means from the share server on a network, and this 
received positional information and the received field strength corresponding to that positional 
infoimatiori will be displayed. ; ^ 

[0013] Moreover, the communication device concerning claim 5 of this invention is a 
communication device according to claim 1 or 4, and is characterized by having a transmitting 
means to transmit the received field strength detected by the positional information detected by 
said location detection means, and said received field strength detection means to the server on a 
network. . 

|0014] That is, in the communication device concerning claim 5 of this invention, the received 
field strength detected by the positional information detected by said location detection means 
and said received field strength detection means will be transmitted to the share server on a 
network by the transmitting iheans. 

[0015] Moriepver, the server equipment concerning claim 6 of this invention A receiving means to 
receive the positional information and received field strength which are server equipment 
connected with the cominunication device iri the network, and were transmitted firom said 
communication device, It is characterized by having a storage means to memorize thie positional 
information and received field strength which were received by this receiving means, and a 
transmitting means to transmit the positional information and received field strength which 
were memorized by said storage means to the commuriicatiori device of said demand origin based 
on the deiriand from said coinmvi^ 

[0016] That is, with the. server equipment cbncerning claim 6 of this invention, the positional 
information ajid received field strength which the positional infornaation and received field 
slxength which wer0 transmitted from said communication device by the. receiving means were 
received, and were 'meinorized by the storage means, arid were memorizeli by S£iid storage riieans 
based on the demand frpin said communication device will be trsinsmitted to the communication 
device of said demand origin. 

[ppi7i' . ^ -■. ' " . 

[Embodiment of the Invention] A drawing explains the 1st operation gestalt of this invention 
below. Drawing 1 is the block diagram showing the circuitry of PDA (Personal Digitsd Assistant) 
which is a communication device concerning the 1st operatiori gestalt of this invention. 
[p6l8] As shown in drawing 1 . this PDA (Personal Digital Assistant) is equipped with CPU 
(central processing unit) 11 which is the c6ritrol section of the whole PDA. This QPUll is what 
jpierforiris motion control of each part of a circmt to the storage 13 started according to the key 
istioke signal from the key input section 12 abcording to the system program memorized 
beforehand: It.centefs on this CPUll. Transmit arid receive the key input section 12, a store 13, 
RAM 14, the GPS (location measuring device) rnbdule 15 that detects current position data, arid 
the exterior and data. And the power control section 18, map data which coiitrol the 
commuiiicatiori-riibdule power supply section 17 which supplies a power sourCe to the 
conimimication modiiLe 16 which detects the received field strength of the current poisition, and 
this communication module 16, and the commimication-modixle power supply section 17, The 
indicating equipment 19 which displays current position data, a retrieval path, received field 
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strength, etc, is connected, and also a tablet 21 is connected through the location detector 20. 
[0Q19] While ON/OFF key 12a which changes and operates an injection and cutoff of the power 
source of PDA (Personal Digital Assistant) is prepared in said key input section 12, mode key 12b 
operated in case the pomputation mode for carrying out coniputation corresponding to the 
schedule mode for giving input / retrieval indication of the path search mode which searches a 
path, and schedxile data, and the input type of arbitration etc. is changed is prepared. 
[0020] The map data for displaying on an indicating equipment 19 by path retrieval besides the 
system program which controls the whole PDA are memorized by said storage 13. 
[0021] Said GPS module 15 is equipped with antenna 15a for receiving the electric wave 
transmitted from the GPS communication satelhte, and current position data, i.e., LAT LONG, . 
are grasped based on this received electric wave. 

[0022] Said communication modxile 16 is equipped with antenna 16a for receiving the electric 
wave the object for a voice message transmitted from the base station, and for data 
communication. 

[0023] Said tablet 21 is formed in piles on the screen of an indicating equipment 19, and 
generates the voltage signal based on the location where it was touched by a user's touch 
operation or pen operation etc. And based on the voltage signal according to the touch location 
outputted from this tablet 21, the coordinate corresponding to a display screen is detected by the 
location detector 20, and the contents of actuation are judjged by CPUll according to the 
coordinate of this location where it was touched. - 

[0024] Drawing 2 is drawing showing the configuration of RAM 14 of said PDA (Personal Digital 
Assistant). Location data memory 14a for memorizing the LAT LONG of the current position 
detected with the GPS module 15 as location data to RAM 14, as shown in drawing 2 , Received 
field strength data memory 14b for inaking the received field strength detected by that the LAT 
LONG of the current position is detected by the GPS modtde 15, and coincidence with the 
comm^imication module 16 correspond with the location data memorized by location data 
memory 14a, and memorizing it. The received field strength memiorized by received field 
strength data memory 14b is transposed to several steps of received field strength level. 
Received field strength level register 14d which matches and memorizes a value on each received 
field strength level, Measurement count memory 14c for counting the measurement count of the 
received field strength in the same location, "0" is set when it is the received field strength in 
which a communication Hnk according [ the received field strength to location data ] to a 
communication module 16 is possible, received field strength flag register 14e to which "1" is set 
when it is below minimum received field strength reqvdred to communicate (i.e., when it is the 
outside of the circle) — and It has work-piece memory 14j used as a work-piece field of map data 
display memory 14f, 14g [ of received field strength level display memory ], and schedule-data 
memory 14h, arid count data memory 14i, and various processings, respectively 
[0025] The LAT LONG of the point where yl shows LONG, respectively and x2 [ being same (x2, 
y2) ] and y2 measured the LAT of the point which measxired xl [ that location data memory 14a 
in RAM14 memorizes (xl y l) ] to the 1st to the 2nd is shown, respectively. . 
[0026] dl [ moreover, ] memorized by received field strength data memory 14b - the 1st 
measureinent point of location data - that is, (xl, yl), received field strength is shown and the 
received field strength of each measurement point of the 2nd henceforth is shown after d2. 
[0027] Nl memorized by measurement coimt memory 14c shows the count by which received 
field strength was measured by the same measuring point (xl, y l), and whenever it repeats 
measurement, of the received field strength corresponding to the same location data, the value of 
this measiu"enient count memory 14c increases one, arid it is updated. 

[0028] the received field strength the value of the received field strength level memorized by 
received field strength level register 14d is remembered to be by for example, received field 
strength data memory 14b " "sensibiHty fitness" - the case where it classifies into sensibihty 
common" and the received field strength level of a three-stage "outside the circle" " respectively 

"3", "2", aiid "1 - " " it replaces like and memorizes. ^ 
[0029] The received field strength flag memorized by received field strength flag register 14d is a 
flag set when the current position is judged to be the area which cannot perform the 
commxmication Unk of a communication module 16, and is set to "1" in "0" and a communication 
link impossible area in the area which can be communicated. 

[0030] The image data of the map data which shoidd be displayed on an indicating equipment 19 
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is written in map data display memory 14f. 

[0031] The image data for indicating by staining the received field, strength level memorized by 
received field strength level register 14d according to level to an indicating equipment 19 is 
written in 14g of received field strength level display memory. . 

[0032] The schedule data inputted in schedule mode are sorted in order of the date of the 

schedule data, and are memorized by schedule-data memory 14h. 

[0033] Formula data, its count result data, etc. of the arbitration inputted in computation mode 
are .memorized by count data memory 14i. 

[0034] The image data of the received field strength measiu-ed with the map data which were 
read from the store 13 and written in map data display memory 14f, the location data measured 
with the GPS module 15, and a communication module 16 is displayed on said indicating 
equipment 19. 

[0035] Next, actuation of PDA (Personal Digital Assistant) by said configuration is explained. 
Drawing 3 is a flow chart which shows receive mode processing of said PDA (Personal Digital 
Assistant). First, a user's push of ON/OFF key 12a of the key input section 12 switches on the 
power source of PDA. Next, if a user pushes mode key 12b, the activity mode of PDA will be 
changed to.the mode for path retrieval, and receive mode processing as shown in drawing 3 is 
. started. 

[0036] First, whenever fixed time amoimt is clocked by the timer (not shown) built in PDA, a 
current position data demand signal is outputted from CPUll to the GPS modide 15, and it is 
detected when the signal for location detection transmitted from two or more GPS 
communication satellites is received by the GPS module 15 concerned (step Al-> A2):, the 
locatidn data, i.e., the LAT LONG, of the current 

[0037] In addition, as timing by which this location data is detected, eyery fixed time amount is 
sufficient as mentioned above, and a migration length meter is carried in PDA, and whenever a 
user possesses that PDA and moves fixed distance, detection may be performed. Moreover, an 
icon for a user to carry out directions actuation to arbitraition, for example, direct initiation of 
ctirrent position detection to it on the screen of a display 19 to PDA, is displayed, and detection of 
the location data of the current position may be performed by touching the icon by pen operation 
or touch operation, when a user wants to detect the location data of the current jposition. 
[0038] And if current position data are detected at step A2, based on reception actuation of the 
base station electric wave in a communication module 16, the received field strength in the 
current position will be detected (step A3) - 

[0039] And decision whether it is the LAT LONG by which the LAT LONG of the current position 
which is location da.ta detected by the GPS module 15 whether the same, location data as the LAT 
LONG measured this time are meniorized by location data memory 14a in RAM 14 and this time 
that is, was already measixred by last time is made (step A4).. 

[0040] When this is the first time that it is judged as "NO", that is, location data and received 
field strength were detected in this step A4 iii the present current position, the location data and 
received field strength whiich were measured by step A2 and step A3 are memorized by location 
data meihory 14a in RAM14, and received field strength data memory 14b, respectively (step. 
A9).'-- . 

[0041] And "1" which is the initial value of the meaisurement count of received field strength, "3"- 
"1" which is the received field strength level calculated based on the received field strength 
memorized by received field strength data memory 14b, and "0" which is the initial value of a 
received field strength flag are memorized by measviremerit count covihter 14c [ in RAM14 ], and 
received field strength level register 14d, and received.field strength flag register 14e, 
respectively (step AlO). 

[0042] On the other hand, it is judged as "YES" by step A4; that is, in the same location data as 
said measured current position existing in location data memory 14a By last time, the value of 
the measurement count memorized by measurement count memory 14c corresponding to same 
location data memory 14a since the measurement coimt in the same location will increase once 
when it is judged that received field strength was measured in the same location already : 
increases one, and it is updated. And the average value of the received field strength in which 
the received field strength measured this time was made to reflect is computed, and the received 
field strength of the area corresponding to the current position memorized by received field 
strength data memory 14b is updated by the average value with the received field strength 
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newly obtained by this measurement. And received field strength level is calculated according to 

the average value of this updated received field strength, and the received field'strength level 

memorized by received field strength level register 14d is updated (step A5). . 

[0043] Next, it is judged whether the constant value which the measurement co.unt memorized 

by whether received field strength was measured by required sufficient measurement count in 

this same location and measurement count memory 14c that is, set up beforehand was rieached 

(stepA6). 

[0044] When judged as "YES" at this step A6, the average value of the received field strength 
meinprized by received field strength data memory 14b measured whether the received. field 
strength level memorized by received field strength level register 14d in RAM14 is "1" and until 
now is below constant value, and it is judged whether the current position can regard it as the 
area outside of the circle by the communication module 16 which can be communicated (step A7). 
[0045] It is because the received field strength which changes with electromagnetic-interference 
factors according to change of a climatic condition etc. has been plentifully measured by that 
decision of the count measurement of predetermined is needed at said step A6 even if it 
measures received field strength in the saine location, and the current position cannot regard it 
as the area outside of the circle which is called below fixed received field strength level and 
which can be communicated based on the measurement count which does not become the count 
of predetermined. 

[0046] and when judged as "YES" at step A7 (i.e., when the received .field strength level 
memorized by received field strength level register 14d in the condition of having performed 
measurement in the same location more than the count of predetermined is "1") Since it is 
considered that this location is the area outside of the circle by the communication module 16 
which can be communicated, "1" is set and updated by received field strength flag register 14c in 
RAMi4 (step A8). 

[0047] Drawing 4 is a flow chart which shows map data display processing of said PDA (Personal 
Digital Assistant). Drawing 5 is drawiniar showing the map data diisplayed on said PDA (Personal 
Digital Assistant). As shown in drawing 4 , when a user operates mode key 12b first and a map 
display mode is started, it is detected by the GPS module 15, the location data, i.e., the LAT 
LONG, of the current position, and stores temporarily at work-piece memory 14j (step Bl). 
[0048] Then, the map data of the circumference centering on the current position detected at this 
step Bl are read firom a store 13, and this map data combines with current position data^ is 
stored in map data display memory 14f in RAM14, and is displayed on a display 19 (step B-2). 
[0049] In addition, you may be map data of the access area of said current position, and a user 
chooses the area of arbitration a sake [ in the case of wanting to know distribution of the 
destination distant from the current position, for example, and the received field strength of the 
circumference of it etc. ], the map data corresponding to that area may be read, and the map data 
displayed by this step B-2 may be displayed. 

[0050] Next, when there is a point where received field strength was already measured by said 
receive mode processing in the area of the map data displayed on the indicating equipment 19 by 
step B-2 (i.e., when the received field-strength level corresponding to the LAT LONG of the ^ . 
location.data on a map is memorized by received field strength level register 14d in EAM14), the 
received field-strength level is read fi-om received field-strength level register 14d (step B3). 
[0051] And as shown in drawing 5 , the classification-by-color display in two or more discernment 
colors Gt adds shading in drawing 5 ) based on the received field strength level in each location 
oil the map read by said step B-2 is performed. Under the present circumstances, if the received 
field strength in the LAT LONG by which location data were measured is said strictly, it wiU. be 
the received field strength of only that point, but when indicating by the map, it considers that 
the area of perimeter regularity of that point is the same received field strength, and is dealt 
with. That is, the area where the area where the area which shows received field-strength level 
"3" shows thes received field-strength level "3" discernment color 22 and received field-strength 
level "2" shows a received field-strength level "2" discernment color 23 and received 
field-strength level "1" is displayed in piles on the perimeter of the every place point that the 
location data and the received field strength on a map were measured as a received 
field-strength level "1" discernment color 24 (step B4). 

[0052] In addition, the approach of expressing by a shade or light and darkness of not only 
distinction in two or more discernment colors but a single color etc., and displaying a bar graph 
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three-dimensional in piles etc. on a map, and showing the strength of received field strength may 
be used for the area display according to two or more kinds of received field strength level. 
[0053] Drawing 6 is a flow chart which shows communication-module actuation administration 
mode processing of said PDA OPersonal Digital Assistant). In order that a communication module 
16 may await this communication-module actuation administration mode and it may save power 
When it is considered that the current position is the area outside of the circle of a 
communication module 16 which can be communicated, as it is the mode made into a cut off state 
and the communication-module power supply section 17 is shown in drawing 6 If the location 
data of the current position are measxired with the GPS module 15 It is judged whether the 
location data to whether the location data corresponding to the location are already memorized 
by location data memory 14a in RAM14 and the current position that is, were measTired by 
before (steps CI and C2), 

[0054] When judged as "YES" at this step C2 [ whether the value of received field strength flag 
register 14e is set to "1", and ] That is^ when decision whether a current location is the area 
outside of the circle by the communication module 16 which can be commimicated is made (step 
C3) and it is judged as "YES", the power control section 18 is operated by CPUll, and the 
cpmmimication-module power supply section 17 is made into a cut off state (step C4). 
[0055] On the other hand, when it is judged as "NO" at said step C2, that is, the location data 
corresponding to a cinrent location are not memorized in RAM 14 Since it cannot determine 
whether the current position is the good area of an electric-wave condition, and whether it is a 
bad area The power control section 18 is operated by CPUll, the commimication-module power 
supply section 17 is made into an ON state, and it changes into the condition that the condition 
of an electric wave can perform a communication link with a comrnunication module 16 in a good 
area (step C2-> G5). 

[0056] Moreover, since it is in the condition in which the commimication link by the 
communication module 16 is possible in the current position when the received field strength 
flag which is judged to be "NO", that is, is memorized at step C3 by received field strength flag 
register 14e in RAM 14 is "0", the power control section 18 is operated by CPUll, and let the 
communication-module power supply section 17 be an ON state (step C3-> C5). 
[0057] Drawing 7 is a flow chart which shows path search mode processing of said PDA (Personal 
Digital Assistant). Drawing 8 is drawing showing the map data displayed by path search mode 
processing of said PDA (Personal Digital Assistant). If path search mode is started by mode key 
12b as shown in drawing 7 , path retrieval between an origin and the destination will be 
performed according to assignment of the origin on the screen of the display 19 in the pen 
operation or touch operation by the user, and the destination (steps Dl and D2) 
[0058] The order of the shortest path from ah origin to the destination is sufficient as the priority 
of this path retrieval, and the presumed shortest necessary passing time order as which passing 
of a highway etc. was considered is sufficient as it. 

[0059] Moreover, the number of the paths displayed on a display 19 by this path retrieval one, 
and they may be set up so that two or more retrieval paths may be' beforehand outputted by the 
user according to priority, and they may be displayed at a time. , 
[0060] Next, decision whether the area of the area outside of the circle which can be 
communicated of a commiunication modide 16 is included in whether .it passes through the area 
where the received field strength flag with whicli the retrieval path searched with step D2 is 
memorized by received field strength flag registei* 14e in the area of the map data currently 
displayed on the indicating equipment 19 is set to " 1", and the searched path that is, is made 
(stepDS). 

[0061] If judged as "YES" ai step D3, according to the priority set up beforehand, retrieval of 
another path will redo that another path should be chosen (step D3-> D2). 

[0062] in addition, when radio disturbance is encountered in all the paths by which the area of a 
received field strength flag." 1". was included in all the paths firom an origin to the destination and 
that, that is, may advance, [ paths ] A path with least area of the area, i.e., outside -of-the -circle 
area, where the received field strength flag "1" is set out of the path searched until now is 
searched, and the searched path is displayed in piles on the map data with which the 
discernment color of received field strength level is displayed. 

[0063] in addition, when the area where the received field strength flag "1" is set to the searched 
path is included As mentioned above (step D3-> D2), retrieval may redo in the all and It is good 
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also as an approach which is more than the area to which the area (outside-of-the-drde area) 
where the received field strength flag "1" is set to the searched path was set beforehand, or 
retrieval redoes only when contained more than the fixed rate. 

[0064] Moreover it is good also as an approach of making a selection decision of either ot whether 
whether it being made displaying as a selection path as it is and retrieval are made to redo by 
decision of a user by maldng it once display on a display 19 by pen operation or touch operation 
irrespective of the existence of the outside-of-the-circle area on a retrieval path. 
[0065] And since the area outside the circle will be included in the path searched with step D2 
when judged as "NO" at step D3, as shown in drawing 8 , it is displayed in piles on the map data 
with which the searched path is the retrieval path discernment color 25, and the discernment 
color ofreceived field strength level is displayed (step D4). 

[0066] Therefore, according to PDA (Personal Digital Assistant) of said configuration, whenever 
fixed time amount passes, location data and the received field strength corresponding to the 
location data are detected by the GPS module 15 and the communication module 16, and it is 
accumulated in RAM14. And in case map data are displayed on an indicating eqmpment 19, 
while the current position is detected by the GPS module 15 and the map data corresponding to 
the location are read and displayed When the received field strength corresponding to each point 
on the displayed map data is memorized by RAM14 Since the received field strength is displayed 
in piles on map data as an image which was dassified into the level of a three-stage and stained 
A user can grasp in advance whether the area which cannot perform the commumcation knk by 
the communication module 16 to the path which is going to progress fi:om now on is mcluded 
and it becomes possible to examine the path whidi avoided the area outside of the curde which 
can be communicated. 

[0067] Moreover, since the current supply to a communication module 16 was mtercepted when 
the received field strength level corresponding to the detected current position was 
outside-of-the-circle area in "1" according to PDA of said configuration, power consumption can 

be cut down. . ' . ^ . , j 

[0068] Moreover, since according to PDA of said configuration an alternative route is re-searched 
and Was displayed when the butside-bf-the-circle area which corresponds to received field 
strength level "1" on the retrieval root was included in the root retrieval display between an 
origin - the destination, the good root in the electric-wave condition that data commumcation 
does not break off during migration can be known easily. 

[0069] A drawing explains the 2nd operation gestalt of this invention below. Drawing 9 is 
drawing showing the configuration of the network using PDA (Personal Digital Assistant) which 
carried the commumcation device concerning the 2nd operation gestalt of this invention^ 
[0070] As shown in drawing 9 , PDA (Personal Digital Assistant)31 and PDA (Personal Digital 
Assistant)32 are connected to the network by radio, a server 33 is connected to the network by 
the wire communication, and the database 34 is connected to the server 33. 
[0071] Namely, transmission and reception of data with a server 33 are attained through the 
network with two or more PDA (Personal Digital Assistant) 31 and 32 and --. By transmitting 
the received field strength corresponding to two or more users' of each PDA 31 and 32, the 
location data which - acquired, and its location to a server 33, and carrying out are recording 
storage It is possible to share many location data acquired among two or more users and the 
information on the received field strength corresponding to the location data. 
[0072] Moreover, since the acquired location data and the received field strength corresponding 
to the location data wiU be memorized by RAM14 of PDA in PDA of the 1st operation gestalt. It is 
making PDA 31 and 32 and the mass server 33 prepared apart firom - memorize it to a limitation 
being in the number of data memorizable [ with constraint of the memory capacity J. There is an 
advantage that location data and the received field strength corresponding to the location data 
are acquirable without worrying about capacity „T^A m i t-.- m- i 

[0073] Although PDA connected to a network in drawing 9 is two sets, PDA (Personal Digital 
Assistant)31 and PDA (Personal Digital Assistant) 32, stiU more nearly another umt or two or 
more PDA are connected to a network, and the tiling with a server 33 to do for data transmission 
and reception is also possible. . . \ o, j oo j 

[0074] In addition, it is the same as that of each PDA (Personal Digital Assistant) 31 and 32, and 
the circuitry of PDA of the 1st operation gestalt which shows circuitry to drawing 1 and 
abbreviation for -, and the receive mode processing by each PDA, map data display processmg. 
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cormnunication-module actuation management processing, and path retrieval processing are the 
same !^s that of the flow chart of the various processings shown in drawing 7 from drawing 3 . 
[0075] Moreover, the database 34 connected to the server 33 memorizes the location data 
tiraiismitted to the server 33, and the received field strength corresponding to the location data 
from each PDA 31 and 32 and and the configuration of it is the same as the configuration of 
RAM14 with which PDA in the 1st operation gestalt shown in drawing 2 is equipped. 
[0076] Moreover, although each PDA 31 and 32 connected to a network, the location data which - 
acquired, and the received field strength corresponding to that location data are configurations 
of PDA 31 and 32 concerned and " which a server 33 is made to memorize instead of RAM14 
with this 2nd operation gestalt The case where the failure occurred in the network and the 
server 33, and a communication hnk becomes impossible is assumed. Internal RAM 14 may be 
made to memorize Hke said 1st operation gestalt in parallel to making a server 33 memorize 
about the location data acquired by the PDA 31 and 32 and itself and the received field 
strength corresponding to the location data. 

[0077] Next, actuation of PDA 31 and 32 by the configuration of said 2nd operation gestalt, --, a 
server 33 is explained. Drawing 10 is a flow chart which shows upload processing of PDA 
OPersonal Digital Assistant) connected to said network. Drawinig 11 is a flow chart which shows 
download processing of PDA (Personal Digital Assistant) connected to said network. Drawing 12 
is a flow chart which shows the upload processing and download processing of a server 33 which 
were connected to said network. Drawing 13 is drawing showing the map data displayed on PDA 
(Personal Digital Assistant) connected to said network. 

[0078] First, upload processing of PDA (Personal Digital Assistant) is explained. As shown in 
drawing 10 , decision whether the positional information which was measured with the GPS 
mbdule 15 and communication module 16 of PDA, ahd.was first rdeinorized by RAM14, and the 
received field strength corresponding to the positional information are uploaded to a server 33 is * 
made (step El). ' . 

[0079] Once the time of location data and received field strength being received by the GPS 
module 15 and communication module 16 of PDA and coincidence are sufiBlcient as this decision 
whether it uploads or not and it memorized in RAM 14, The icon which asks the display 19 of 
PDA about whether positional information and the received field strength corresponding to the 
positional information are transmitted to a server 33 to a user is displayed. When touched by a 
user's arbitration in the icon, whenever the initiation decision of upload may be made and fixed 
time amount passes (i.e., whenever fixed time amount is clocked by the timer built in PDA), the 
initiation decision of upload may be made. 

[0080] If judged as "YES" at step El, the upload demand signal which asks for upload of the 
location data which the PDA concerned detected to the server 33 which is a reception place with 
the commxmication mbdule 16, and the received field strength corresponding to the location data 
will be transmitted (step E2). 

[0081] Then, the location data of the current position and the received field strength . 
corresponding to the location data are transmitted to a server 33 (step E3). 
[0082] Next, download processing of PDA is explained. As shown in drawing 11 , decision 
whether the location data memorized by the database 34 first connected to a server 33 and the 
received field strength corresponding to the location data are downloaded to PDA with the 
communication module 16 of PDA is made (step Fl). 

[0083] When the icon which asks whether positional information and the received field strength 
corresponding to that positional information are transmitted to PDA by a user's arbitration is 
displayed on the display 19 of PDA and this decision whether it downloads or not is touched by a 
user's arbitration in that icon, the initiation decision of download is made.' 

[0084] If judged as "YES" at step Fl, the download demand signal which asks for transmission of 
the location data memorized by the database 34 connected to the server 33 by the communication 
module 16 to the server 33 which is a reception place, and the received field strength 
corresponding to the location data will be transmitted (step F2). 

[0085] next, in the map data list beforehand memorized by the server 33 out of the location data 
corresponding to the area of the map data, and the received field strength corresponding to the 
location data In order to download only the location data corresponding to the area of the map 
data, and the received field strength corresponding to the location data in the map data list 
corresponding to the area which you want to display on the indicating equipment 19 of PDA 
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which a user owns If the screen which asks a display 19 about the area of choice is displayed and 
a user specifies the area of choice according to the screen, the area iiifonhation of choice will be 
transmitted to a server 33 firom PDA (step F3). 

[0086] Th^n, according to transmission of this area information of choice, the current location 
data corresponding to that map data and the received field strength corresponding to that 
location datia are received fi:om a server 33 by the map data Hst based on that area information of 
choice (step F4). In addition to the division area in the received field strength level discernment 
colors 22, 23, and 24 based on the received field strength which this acquired by self PDA as 
shown in drawing 13 being displayed in piles on a map, the division area in said same received 
field strength level discernment colors 35, 36, and 37 based on the received field-strength level 
which was acquired from another PDA and memorized by the server 33 is displayed. 
[0087] Next, upload processing and download processing of a server 33 are explained. As shown 
in drawiiig 12 , decision whether the upload demand signal first transmitted firom PDA to the 
seirver 33 was receivied by the, server 33 is made (step Gl). 

[0088] If judged as "YES" at this step Gl, the location data transmitted fi^om PDA through the 
network and the received field strength corresponding to that location data will be received by 

the server 33 (step G2). 

[0089] Next, the location data with which the server 33 was received, and the received field 
strength corresponding to the location data are transmitted to the database 34 connected to the 
server 33, and renewal of storage is carried out (step G3). 

[0090] On the other hand, if judged as "NO" at step Gl, a server 33 is received fi:om whether the 
server 33 had a download demand from PDA, and PDA that is,. The download demand signal 
which asks for transmission of the location data memorized by the database 34 connected to the 
server 33 and the received field, strength corresponding to the location data is transmitted. 
Decision whether the download demand signal was received by the server 33 is made (step G4). 
[0091] If judged as "YES" at step G4, the area information of choice transmitted from PDA 
through the network will be received by the server 33 (step G5). 

[0092] And the location data according to the area of choice received at step G5 and the received 
field strength corresponding to the location data are read out of the location data memorized by 
the database 34 and the received field strength corresponding to the location data, and it is 
transmitted to PDA which had the download demand at said step G4 through the network from 
the server 33 (step G6). 

[0093] Therefore, according to the network using PDA (Personal Digital Assistant) by the 
configuration of said 2nd operation gestalt If a upload demand signal is transmitted to a server 
33 with upload processing of PDA and the upload demand signal is receiyed by the server 33 It is 
received by the server 33 a;nd the location data transmitted firom PDA and the received field 
strength corresponding to the location data are niemorized by the database 34 connected to this 
server 33. And if a download demand signal and the area information of choice are transmitted 
to a server 33 by download processing of PDA and it is receiyed by this server 33 The location 
data to the area of choice and the received field strength corresponding to the location data are 
read out of the data memorized by the database 34 connected to a server 33 based on the area 
information of choice, and a network is minded. Since it comes to be transmitted to PDA with a 
download demand, it becomes possible to share many location data acquired by a multiple user's 
PDA, and the information on the received field strength corresponding to the location data^ 
[0094] ' - 

[Effect of the Invention] As mentioned above, according to the communication device concerning 
claim 1 of this invention, the received field strength corresponding to the current position is 
detected by that a current location is detected by the location detection means and coincidence 
with a received field strength detection means, and the received field strength in each location 
comes to be displayed on map data and the location on the map data in piles. 
[0095] Moreover, according to the communication Hnk concerning claim 2 of this invention, the 
received field strength corresponding to the ciirrent position is detected by that a current 
location is detected by the location detection means, and coincidence with a received field 
strength detection means, and when the detected received field strength is below constant value, 
the supply power soxirce to means of communications comes to be intercepted. 
[0096] Moreover, according to the communication Hnk concerning claim 3 of this invention, 
current received field strength is detected by that a current location is detected by the location 
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detection means and coincidence with a received field strength detection means. After map data 
and the received field strength corresponding to the map data top are displayed Based on the 
displayed map data, a path is searched by the path retrieval means. When the received field 
strength corresponding to the positional information memorized by said storage means on the 
searched path is judged that the area which is below constant value is included, the path which 
avoided the area the received field strength of whose is below constant value with the 
alternate -route retrieval means comes to be searched. . 

[0097] Therefore, it becomes. possible for this invention to.grasp the received-field strength 
around the current position, and to.perform good data commtmicatiori. . 



DESCRIPTlbN OF DRAWINGg 
[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the circuitry of PDA (Personal Digital Assistant) which 
carried the communication device concerning the 1st operation gestalt of this invention. 
[Drawing 2] Drawing showing the configuration of RAM of said PDA (Personal Digital 
Assistant). 

[Drawing 3] The flow chart which shows receive mode processing of said PDA (Personal Digital 
Assistant), 

[Drawing 4] The flow chart which shows map data display processing of said PDA (Personal 
Digital Assistant). 

[Drawing 5] Drawing showing the map data displayed on said PDA OPersonal Digital Assistant). 
[Drawing 6] The flow chart which shows communication- module actuation administration mode 
processing of said PDA (Personal Digital Assistant). 

[Drawing 7] The flow chart which shovvs path search mode processing of said PDA (Personial 
Digital Assistant). 

[Drawing 8] Drawing showing the map data displayed by path search mode processing of said 
PDA (Personal Digital Assistant). . 

[Drawing 9] Drawing showing the configuration of the network using Pi)A (Personal Digital 
Assistant) which carried the communication device concerning the 2nd operation gestalt of this 
invention. ; 

[Drawing 10] The flow chart which shows upload processing of PDA (Personal Digital Assistant) 
connected to said network. 

[Drawing li] The flow chart which shows download processing of PDA (Personal Digital . - 
Assistant)/ connected to said network, 

[Drawing 12l The flow chart which shows the upload processing and download prpces'sing. of a 
server which were connected to said network. ... 

[Drawing 13] Drawing showing the map data displayed on PDA (Personal Digital Assistant) 
connected to said network; \ .. . . . 

CDescriptiori of Notations] . . . . ' 

ir -- CPU (central processing unit) 

12 -- Key input section ^ 
12a:r-TheO]VJ/OFFkey . 

12b- Mode ]iey ... ' . . - . 

13 " Storage 

14 ".RAM ' . : 
14a " Location data memory 

14b— Received field strength data memory - 

14c - Measurement count raemory 

14d " Received field strength level register 

14e -- Received field istrehgth flag register 

14f - Map data display memory 

14g -- Received field strength level display memory 

14h - Schedule-data memory ' . 

i4i Count, data memory 

14j " Work-piece memory . 



13/13 



15 " GPS (location measuring device) module 

16 -- Communication module 

17 Communication-module power supply section 

18 -* Power control section 

19 - Display 

20 - Location detector ^ 

21 "Tablet 

22 -- Received field strength level "3" discernment color (division area) 

23 " Received field strength level "2" discernment color (division area) 

24 -- Received field strength level "1" discernment color (division area) 

25 Retrieval path discernment color 

31 " PDA OPersonal Digital Assistant) . 

32 " PDA (Personal Digital Assistant) 

33 Server 

34 - Database 

35 - Received field strength level "3" discernment color (division area) 

36 -- Received field strength level "2" discernment color (division area) 

37 " Received field strength level "1" discernment color (division area) 



